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FOREWORD

The psychological programs of the Children's
Health Examination Survey (Cycle II) and the Ado-
lescent's Health Examination Survey (Cycle III)
aim at providing information concerning the
number of psychological problems which exist
in the Nation's noninstitutionalized population of
persons aged 6 through 17. Achievement testing,
therefore, was conducted not to evaluate achieve-
ment per se, but because many developmental and
psychological problems first come to the attention
of teachers, psychologists, physicians, or other
caretakers as "achievement problems."

Because of the survey nature of the operation,
no one health factor, whether physical, physio-
logical, dental, or psychological, canbe evaluated
as thoroughly as it would be in a nonsurvey setting.
As a result, most of the measurements are
collected using either specially designed tech-
niques or abbreviated forms of widely used, longer
procedures. By means of methodological studies
these special or abbreviated instruments are then
evaluated to see what relationship exists between
them and established, criterion measures.

The instrument chosen for measuring
achievement in reading and arithmetic in the
Children's and the Adolescent's Health Examina-
tion Surveys was the 1963 revision of the Wide
Range Achievement Test (WRAT) originally pub-
lished by Joseph Jastak in collaboration with
Sidney Bijou in 1946, The WRAT isnotan abbrevi-
ated version of a longer, well established test, nor
was it specially developed for use inthe survey, It
is a hitherto relatively unproven short test for the
rapid assessment of achievement skills, It was

selected because of its brevity and also because
it was held by many clinicians to be a good
predictor of performance on the more traditional
achievement tests.

Because of the nature of the WRAT, a study
was designed to establish the relationship between
it and the Stanford Achievement Tests for individ-
uals in grades 1 through 9 and the Metropolitan
Achievement Tests for individuals in grades 10
through 12. Hopefully, a description of this re-
lationship will permit the reader to evaluate our
forthcoming reports dealing with the incidence
of underachievement in the Nation's population of
persons aged 6 through 17.

In addition, scientists will have available, for
the first time, information concerning the re-
lationship between the Wide Range Achievement
Test (reading and arithmetic sections) and ap-
propriate subtests of the Metropolitan and Stan-
ford Achievement Tests. For a test originally
published in 1946, such a study is long overdue,

This study is the product of contract number
PH 86-65-52 between West Virginia University
and the National Center for Health Statistics. The
project director was K. Warner Schaie, Ph.D.,
professor of psychology, West Virginia Uni-
versity; and 1 was the project officer. Contri-
butions by the examiners and other project
personnel are gratefully acknowledged. Their
names are listed in Appendix III.

Lois R. Chatham, Ph.D.
Psychological Advisor
Division of Health Examination Statistics
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IN THIS REPORT the suitability of the Wide Range Achievement Test
as a valia measuyre of school. achievement for use on a national health
survey is discussed.

It was founa that the Avithmetic ana Reading sections of the 1963 Re-
vised Wide Range Achievement Test have veasonably good construct
validity as judged by their relation to the Stanford and the Meitropolitan
Achievement Tests. The WRAT was founa to be suitable for use with
chilaren of widely differing socioeconomic backgvounds and diffevent
ability levels., The Arithmetic section was founa to be valid at both high
and low ability levels. The Reading section, however, was not suitable
for high school students at the low end of the ability continuum.

The validity of the WRAT as an estimate of grade level placement
showed considerable variation. Level I of the Reading ana Arithmetic
sections has a tendency to overestimale actual grade level and achieve-
ment as measured by the Stanfora Achievement Test. Level II of the
Avrithmetic section underestimates actual grade level but is a satisfac-
tory estimate of criterion achievement measuves. Level II of the Reaa-
ing section tends to overestimate actual grade placement and to under-
estimate performance on the Stanfora Achievement Test for junior high
school students. For senior high school students it tends to overesti-
mate pevformance on the Metropolitan Achievement Test and to under-
estimate grade level placement.

In spite of the fact that the valiaity coefficients vary considerably, de-
bending on the grade level and geographical region involved, there is
sufficient evidence of substantial correlation with critevion measures at
every age level investigated to consider the WRAT a satisfactory brief
estimate of school achievement.

SYMBOLS

Data not available---=«-meccacmoacaea oo -—-
Category not applicable-=mecrecacomaacaao-
Quantity Zerow=--ew—ommcem e -
Quantity more than 0 but less than 0.05---- 0.0

Figure does not meet standards of
reliability or precision-«---c—eaocamaao_o *




A STUDY OF THE
ACHIEVEMENT TEST

USED IN THE HEALTH EXAMINATION SURVEYS
OF PERSONS AGED 6-17 YEARS

K. Warner Schaie, Ph.D., West Virginia University

INTRODUCTION

The purpose of this study is to assess the
validity of the Wide Range Achievement Test
(WRAT) in terms of its ability to predict grade
level placement on the Metropolitan and the
Stanford Achievement Tests (MAT and SAT),
which are the criterion measures, Attention
is given to the discrepancies which exist between
the WRAT grade level ratings and performance
on the criterion measures, in terms of grade
levels, This was done by analyzing the rela-
tionships which exist between the WRAT and the
criterion measures.

To control for the bias which might be in-
troduced by the geographic location of a sample,
one sample was chosen which consisted of a
population of children in grades 1 through 12,
all of whom were students in a single school
system. Data from this sample were then com-
pared with data obtained from a sample con-
sisting of students from widely separated sec-
tions of the country.

Because of the nature of the population
investigated, this study had been divided into
three parts, Thus, after the general design,
criterion measures, and selection of subjects
are described, the results will be reported in

detail, grouped separately for the analysis of
the relation between the WRAT and criterion
measures (1) in elementary grades, (2) for the
junior high school population, and (3) for the
senior high school group. In each instance,
data and appropriate comparisons will be pre-
sented based on children in the geographically
homogeneous sample (Monongalia County) and
on children in control samples from widely
separated geographic regions,

A technical study of the type here reported
requires samples which should be reasonably
representative of the general population. This
does not imply that concerted attempts should
be made to attain the exact replication of the
population census or to provide random samples
of the total population. It is of greater importance
to ensure the adequate representation of groups
at all levels of ability in order to be able to
assess properly the success of achievement
tests in evaluating typical as well as atypical
performance. Considerable effort was directed,
therefore, toward the objective of achieving
representativeness by appropriate selection of
samples.



|. DESIGN OF THE STUDY

GENERAL FORMAT

The Arithmetic and Reading sections of the
Wide Range Achievement Test (WRAT) formed
the basic research instrument and were given
to all subjects. A group-administered achievement
battery was also given to each subject. The two
group tests chosen as the criterion measures
with which the WRAT was compared were the
Metropolitan Achievement Test for use with
grades 10 through 12 and the Stanford Achieve-
ment Test for use with grades 1 through 9. With
the Stanford Achievement Test the form given
varied with grade placement.

In addition to the Arithmetic and Reading
sections of the Wide Range Achievement Test
and the group achievement tests, information was
collected on the socioeconomic characteristics of
the pupils, and scores on general ability tests
were recorded.

SUBJECTS

Monongalia County Sample

The first sample selected was a relatively
homogeneous school system chosen for the pur-
pose of providing data concerning the efficacy
of the WRAT across the different grades. The
schools were selected to include the broadest
representation possible of urban and rural chil-
dren with a wide range of socioeconomic back-
grounds. Schools having a marked concentration
of university faculty children were not included
in the sample.

To achieve adequate representation and to
permit separate analyses at each grade level,
approximately 50 boys and 50 girls were selected
from each grade level. Data for the Monongalia
County, W. Va., sample were obtained in three
elementary schools, each of whichcoveredgrades
1-6; one junior high school (grades 7-9); one
junior-senior high school (grades 7-12); and one
senior high school (grades 10-12),

For administrative reasons, as well as to
avoid the possibility that selection schemes might
artificially truncate the distribution of talent in

the sample, all children in the elementary schools,
the junior-senior high school, and the junior
high school were tested. Since the high school
sample was predominantly rural, it was decided
to supplement it by randomly selected cases from
the University High School, which servedan urban
area. Here names were picked at random from
the grade rosters until each grade quota was
completed,

Approximately 10 percent oversampling was
conducted to provide some insurance against the
contingency that some children were likely to
drop out or fail to be available for either the
individual test or the group test. The practical
necessity of including entire classrooms in the
testing procedures in some instances required
the testing of some additional children. Tables
1 and 2 give the total number of children in-
cluded in the Monongalia County elementary and
secondary samples to whom either a group or
an individual test was given as well as the number
of children included in the final sample. These
latter figures indicate the number of subjects
on whom scorable records were obtained in
both individual and group testing situations and
on whom data are included in the statistical
analyses.

Control Sample

In order to avoid the possibility of obtaining
data which would reflect the peculiar circum-
stances of a single homogeneous school system,
additional data were collected on children in
widely dispersed portions of the United States,
Rather than testing smaller samples, it was
decided to replicate the sample size buttocollect
data on only four grades in eachof three different
locations. Since the principal sample was collected
in the mideastern part of the country, the control
samples were placed in the midwestern, Rocky
Mountain, and west coast areas,

Control sample A covered the first, fourth,
seventh, and tenth grades and involved two
elementary schools, a junior high school, and a
senior high school in Milwaukee County, Wis.
The schools were selected so as to be at the



Table 1. Number of elementary school subjects included in the Monongalia County sample
and number on whom complete records were obtained, by sex and grade

Grade

Total

Boys

Girls

Total

Boys

Girls

Number in sample

Number with
complete records

Total elementary school sample-~«---- 736 368 368 683 342 341
Grade l--==memmecmcmcmca e o mm o m = 116 56 60 114 54 60
Grade 2----secmmmmc e - 117 62 55 111 59 52
Grade 3=---mmem-mmmccmme e c e = Fmmm——— 121 60 61 113 54 59
Grade f--m-mmemmmm e me e 127 73 54 121 71 50
Grade Sme=--=mermecmccmeman e cm e — o 111 52 59 105 50 55
Grade f===mwm-mmmemcmemeammcm e e —— o 144 65 79 119 54 65

Table 2., Number of secondary school subjects included in the Monongalia County sample
and number on whom complete records were obtained, by sex and age

Grade Total || Boys | Girls | Total ] Boys |Girls
. Number with
Number in sample complete records

Total secondary school sample-------- 706 355 351 633 314 319

Total junior high-----c-mccmaommacnnan- 376 192 184 330 166 164
Grade 7=me-mcmmmcm e et e e 125 72 53 111 61 50
Grade B-==---merme e 117 63 54 101l 51 50
Grade J--mcmemrmom i r e e e 134 57 77 118 54 64
Total senior high--------commcmcucacna-x 330 163 167 303 148 155
Grade 10-~=---euwen~-- e ——— 109 54 55 97 48 49
Grade ll-=-mcmmmomc e e - 110 56 54 103 51 52
Grade l2--m---rcmccemmaccdasmaccde oo aa e oo 111 53 58 103 49 54

Table 3. Number of elementary school subjects in the control sample and number on whom
complete records were obtained, by sex, grade, and location of sample

Grade and location

Total

Boys

Girls

Total

Boys

Girls

Number in sample

Number with
complete records

Total elementary school sample------- 680 338 342 627 317 310
Grade 1 (Wisconsin)--==----omecmocmm oo 103 50 53 103 50 53
Grade 2 (California)------co--mccmmeoao-—- 120 62 58 104 54 *50
Grade 3 (Colorado)==-w-mcmommeommccaccaanaa 113 60 53 104 56 48
Grade 4 (Wisconsin)---==-m-cmemcmmmmamaoooo 104 50 54 100 50 50
Grade 5 (California)-=--me--cmmcmcmmmaae—e 123 55 68 110 50 60
Grade 6 (Colorado)=-==e=m-mcmmmmcmmmeee e ] 117 61 56 106 57 49

3



periphery of the metropolitan area and thus are
assumed to be reasonably comparable in socio-
economic distribution to the other samples.

Control sample B included the second, fifth,

eighth, and eleventh grades and was collected.

in Duarte, a suburban semirural school district
in Los Angeles County, Calif. This district also
had some similarities with the main sample in
that it had a small sprinkling of rural and minor-
ity group children. Here, also, data were collected
in two elementary schools, one junior high, and one
senior high school.

Control sample C, finally, covered the third,
sixth, ninth, and twelfth grades and was collected
in Fort Collins, Colo. Fort Collins is a college
town close to rural and mining areas with a
metropolitan area similar in size to the Monon-
galia County situation. Again two elementary
schools, a junior high, and a senior high school
furnished the subjects for this sample.

Tables 3 and 4 give the number of elementary
and secondary school children in the control
sample, and table 5 gives, by geographic location,
the number of children who were included in the
sample and for whom complete records are
available.

Socioeconomic Characteristics

Parents' occupations and students' ability
levels were determined in order to ascertain
whether the sample selected actually covered
a representative range and to permit appropriate
statistical adjustment if necessary. Occupational
level for the head of household was codedaccord-
ing to the following scheme:

O - unskilled laborers!

1 - domestic laborers (including gardeners
and janitors)

2 - operators (factory, and similar work
requiring no special training)

3 - service occupations (including mailmen,
service station employees, dry cleaners,
etc., all requiring only limited training)1

1Special cases~disabled and unemployed workers were
classified as O, retired workers as 3, undergraduate students
as 7,and graduate students as level 8.

4 - protective occupations (policemen, fire-
men, guards, soldiers; however, ser-
geants were classified as 6 and com-
missioned officers as 8)

5 - craftsmen (including all trades requiring
an apprenticeship or formal training)

6 - clerical and sales (excluding news ven-
dors, grocery checkers, dime store
clerks, who were classified as 3)

7 - managerial and proprietors (including
independent farmer-operators; tenant
farmers and farm laborers, however,
come under classifications 1 and 0, re-
spectively)1

8 - semiprofessional (including most occu~
pations requiring college training but
not more than 2 years of graduate work)1

9 - professional (all occupations requiring
2 or more years of graduate work,
including lawyers, social workers, all
college instructors, and school adminis-
trators. Teachers and nurses would ordi-
narily be classified in level 8 unless they
have administrative positions)

The scheme used is a modification of the major
headings used in the 1950 census, It was first
used in Measuring Behavioral Rigidity: A Fac-
torial Investigation of Some Tests of Rigid Be-
havior (K. Warner Schaie, unpublished M.A.
thesis, University of Washington, 1953).

The distribution of parents' occupations for
the subjects included in the Monongalia County
elementary school sample is given in table 6.
It may be seen that the distribution was quite
uniform throughout the six grades included in
this sample and would seem to be reasonably
representative of the socioeconomic structure
of the local community. Table 7 gives a similar
distribution for the Monongalia County secondary
school sample. The distribution again was quite
uniform throughout the six grades examined.
There was, however, some underrepresentation
at the upper level due to the fact that the area
where most university people live was avoided.
Tables 8 and 9 give the socioeconomic charac-
teristics of the control samples. The distribution
for the elementary school samples was similar
to that obtained in Monongalia County. The



Table 4. Number of secondary school subjects in the control sample and number on whom
complete records were obtained, by sex, grade, and location of sample

Grade and location Total || Boys | Girls | Total Boys | Girls
. Number with
Number in sample complete records

Total secondary school sample-------- 791 402 389 596 291 305

Total junior high -=---eeccrccmnccaan- 511 272 239 327 165 162
Grade 7 (Wisconsin)-------=-c-c-cmccmmemo 104 51 53 104 51 53
Grade 8 (California)-=-=-=-----mccccmcac-n- 128 65 63 109 57 52
Grade 9 (Colorado)-==---=-mmmecmcmcacccean 279 156 123 114 57 57
Total senior high--=---ccmcomcomnnuann- 280 130 150 269 126 143
Grade 10 (Wisconsin)--=--w---cmmccccmcaoaa- 103 52 51 102 52 50
Grade 11 (California)==~=-c-=ce-cwcccaauoan- 106 52 54 98 48 50
Grade 12 (Colorado)=-=--=mm=remcmeec—ncaen- 71 26 45 69 26 43
Table 5. Number of subjects in the control samples and number on whom complete records

were obtained, by sex and location of sample
Location Total || Boys | Girls | Total || Boys | Girls

Number in sample

Number with
complete records

Combined samples---==w==cmececnon-unax 2,913 || 1,463 | 1,450 | 2,539 |} 1,264 | 1,275

Total control sample--------ccc-mcnmou- 1,471 740 731 ] 1,223 608 615
Californig~-=c-recmurcrucrcec e remcmc = 477 234 243 421 209 212
Colorado=r=-=mrmmmeercmececccrrer e e e —r e - 580 303 277 393 196 197
Wisconsin-==--econmecccmm e e e e m e 414 203 211 409 203 206
Total Monongalia County sample--------- 1,442 723 719 | 1,316 656 660

Table 6. Number of elementary school subjects in the Monongalia County samples, by
grade of subject and occupational level of parent

Grade of subject
Occupational level of parent
Total 1 2 3 14|56

Number of subjects
0-Unskilled laborers=====crmceercm e e e, 61 18 9] 11| 16 2 5
l1-Domestic laborers===-===smommoreemccacccac e e————- 24 31 51 4 2| 8 2
2-0peratives-=-re-mmemee e e m e m e — e — e 29 4y 21 41 -1 9| 10
3-Service occupations---w-=--m-ecmcccccc e 119 18 {24 |17 23} 20| 17
4~Protective occupations-==-mm-crmeccccccccacnmnccacna- 22 41 5|1 1| 71 1 4
5-Craftsmen-==m-—cem e e an . ——— 46 1412712329 284 25
6-Clerical and sale§=-=r=-=-wccammcmmec e e ca e e aa 80 15 9118|1112} 15
7-Managerial and proprietors---=--ccecc-ecccnacoaooo- 100} 18 | 15|17 {15 12| 23
8-Semiprofessional-==c--mmmecmmmcm e —————— 63|| 12 8|12 |14 7| 10
9-Professionale-==-mcmecccmmmcma e imec e mr e 39 81 7|1 6| 4| 6 8




Table 7. Number of secondary school subjects in the Monongalia County samples, by
grade of subject and occupational level of parent
Grade of subject
Occupational level of parent
Total |} 7 |8 |9 10 {11 {12

Number of subjects
0-Unskilled laborers--=w---ccmccmemmnconcmmcecceaaan 118 20| 1925} 17 |17 19
1-Domestic laborers-=-=-c=emoccecmaacemcm e e eeee 45 41 9| 5| 513 9
2-0Operatives=mweme e ccn e e e e e 19 4 31 9 241 - 1
3-Service occupations-----ce--emeomene e e 119 2811712112213 18
4-Protective occupationg=-==--ceceom e 5 2 1] - 1 1 -
S5-Craftsmen-==meemmeoomom e e e e 202 241263936 (43| 34
6-Clerical and sales~-==--eecomcocmcmc e ccnccce e 34 5] 51 6] 3| 5| 10
7-Managerial and proprietors--~=-==m-ece—ccooococooao 53 14} 4110} 8 7 10
8-Semiprofessional~-=e-mecmcmmmmccr e mc e 21 3] 6 31 31 4 2
9-Professional-=rm-w-=ecmmcmm e e 7 6 1 - - - -

secondary school samples in the control group,
however, tended to have higher socioeconomic
levels, possibly suggesting different patterns
of high school attrition. This was particularly
noteworthy for the Colorado samples. The rural
portions of the Colorado samples were likely to be
children of farm laborers for whom high school
dropout would be higher than for the West Virginia
children. This factor resulted in ahigher average
socioeconomic level for the children who remained
in the Colorado samples.

General Ability Level

The distribution of general ability in the sam-
ples was studied by determining the score on the
most recent group intelligence test which a given
child had taken. This meant that scores were
used on tests which had been given anywhere from
3 months to 2 years prior to the present study
and that several different tests or test forms
might have been utilized. Most scores, however,
were from the California Mental Maturity Test

Table 8. Number of elementary school subjects in the control samples, by grade of sub-
ject and occupational level of parent

Grade of subject
Occupational level of parent
Total f{ L }2 |3 |4 |5 |6

Number of subjects
0-Unskilled laborers----=eee-cceccomcccccacc e 110 )] 23}1214122 )27 |11 | 15
1-Domestic laborers8--w-w-ceeecerccreccncncccncncnanar 7 1y 3111 -1 2 -
2-0Operatives-==-=-=merocmn e c e 19 511 -1 4} 7 2
3-Service occupationg---cesw~cccmmcmcacnaena.n eemee- 114 913312011026 16
4-Protective occupations----weweemcmrcccccea e 15 1y 3] 2 31 3 3
5-Craftsmen--~=e-cemecmacen e cc e e 139 4 30 28 |17 121122 21
6-Clerical and saleS~==e-mecemcmemco i e 57 8| 81 811311 9
7-Managerial and proprietors--eee-ceccccccmcncccencnna- 73 9j10(21j10} 9| 14
8-Semiprofessional-~=cecceranarac o nanccccc e 7L L7 6| 911017 12
9-Professional--=-cccmmmmccccmcc e c e cee e 22 - - 4 2 2 14




Table 9., Number of secondary school subjects in the control samples, by grade of sub-
ject and occupational level of parent

Grade of subject

Occupational level of parent
Total 7 8 9 10 11} 12
Number of subjects
0-Unskilled laborers----=-em-meoccommm e cmmceaee 60 8] 10| 11 |13} 14 4
1-Domestic laborerse—--ce—wme e e 6 1} 1] - Ly 2 1
2-0peratives-=-- s ra e e el 1L 1] 4| 1| 1| 4 -
3-Service occupations----=-cceemmmec e mee - 127 12| 25{ 34 {15} 28 13
4-Protective occupations----=---cecccccm o cmcccceeee 11 1 51 2 1 1 1
S-Craftsmen - m=-mm = e e e mno 118 f 22 28| 14 (19|20 15
6-Clerical and sales-=--=--cemccmmmm e 74 20| 12| 13 {11} 10 8
7-Managerial and proprietors--------cecacmcmmmmaocna o 106 25]1 14| 18 | 23| 16 10
8-Semiprofessional-~m-ewmmmam o m e - 5241 11| 9| 9|14 2 7
9-Professionale-==-m-momcmcmnn e e - 29 3] Ly1r¢{ 4| -1 10
and the Otis Group Intelligence Tests. Because intelligence tests. The meaning of the ability
of the variety of intelligence tests which were levels used was as follows:
used, it was decided that only gross classifica- 1 - mentally defective (IQ of 70 or below)
tions were in order. Ability levels were therefore 2 - borderline (IQ of 71 to 80)
recorded on a 7-point scale. Assuming that the 3 - dull normal (IQ of 81 to 90)
tests used all had a standard deviation of 15 4 - average (IQ of 91 to 110)
points, the intervals for the 7-point scale were S - bright normal (IQ of 111 to 120)
set at intervals comparable to the descriptions 6 - superior (IQ of 121 to 130)
being used for the interpretation of individual 7 - very superior (IQ of 131 and above)

Table 10. Number of subjects inthe Monongalia County sample,by ability level and grade

Ability level (1IQ)
Grade
9 f71-|81-| 91-| 111- | 121- 131

below 80 |90 | 1101} 120 | 130 above

Number of subjects
Totalmmmmme s e acc e e 21| 431 125) 577 236 63 15
Grade 3-===--memecmmmm e 2| 3| 12| 57| 30 7 1
Grade 4-wwemmmm o e 1 2] 14 65 24 9 6
Grade J--=-m-mmeemomm e e e 3 5 6] 65 19 7 -
Grade Hemwem=ccocm e e - 3 9! 59 35 10 3
Grade 7-==e-ecmcmcam e ccece e o 3 8 191 60 14 7 -
Grade 8e-w-cmceeme e ccecca e ee 1 8 15 54 20 3 -
Grade 9=c--cwomumc e 2 41 16 74 18 3 1
Grade L0--mmrmeccmcc e 2 41 121 47 25 4 3
Grade ll-cccecncccenccccccenacnenccncacncna- 4 4 11 48 27 9 -
Grade l2---crmmmmcccc e ccc e e 3 2| 11| 48 24 4 1




Table 11. Number of subjects in the control samples, by ability level, location of
sample, and grade
Ability level (IQ)
Location and grade
70 | 71-|81-|o1- | 111~ |121-| 131
below 80 |90 |110| 120 | 130 above
Number of subjects

Totale----=rmmorcm e ma e L] 25| 71L|582]| 318 | 172 44
California-ece=-ccmemccmm e ccmcc e e - 2| 48| 245 75 26 8
Colorado----==emmemcccncmr e 1] 19 8164 | 103 79 24
Wisconsin-------=ccccmcmmmrca e e - 4| 15| 173} 140 67 12
Grade l-----mrmem-mcccmme e e - - 1| 44 41 16 1
Grade 2---=---ememece e e e e - 3 6| 65 20 7 3
Grade 3==--e-ecmm-mmcceme e e e —mm e oo - 1 1| 62 31 9 -
Grade 4r--=cmseccam e c e e e m e - 1 6| 38 30 L5 10
Grade 5----=---cmmmememd e - 5| 13| 56 24 9 3
Grade B~=--=-mmm— e - 1 2 31 35 23 32 10
Grade 7-==----cemmccc e e aem e - L 31 44 33 22 1
Grade 8----cemcmmmmmme e am e me o - 51 12} 67 18 5 2
Grade 9---c--meccrmmremrceeccnccme e m e e e - 1 31 44 33 23 10
Grade l0----c--memccmmm e e e - - 51 47 36 14 -
Grade ll-----;-c-m---mememmcmmcm e eme e - 6| 17| 57 13 5 -
Grade l2ee--wemmmcec—ocmccmcaom e m e e - - 1| 23 16 15 4

The distribution of general intellectual ability
for the Monongalia County samples is reported
in table 10 separately for each grade and for all
grades combined. However, no ability scores were
available for the Morgantown samples ingrades 1
and 2, Similar data for the control samples are
given in table 11. A basically symmetric distri-
bution extending to both extremes was obtained
for the Monongalia County samples, although there
was some upward skewing due to greater inclusion
of children from higher socioeconomic levels than
had originally been anticipated. This skewing was
even more pronounced for the control samples in
whose school districts policy decision leads to
assignment of children of low ability to special
classes both earlier and more systematically
than is the case in Monongalia County. The skewing
was most pronounced for the Colorado samples
and least pronounced in the Wisconsin samples.
The distribution of children in the California
samples was fairly similar to that found in

Monongalia County. Patterns across grades were
fairly uniform within each geographical area.

While these samples are certainly not exact
replication of the distribution of talent within
the population, they would seem to be broadly
representative of typical school populations; thus
they meet the sampling requirements set forth in
the introduction to this report.

TEST INSTRUMENTS

Wide Range Achievement Test

The principal instrument used for this study
was, of course, the 1963 revision of the Wide Range
Achievement Test, for which validity data were
to be obtained. Because of the purpose of this
study, the parts of the WRAT administered were
confined to the ones included in the Health Ex-
amination Survey, i.e., the Reading and Arith-
metic sections. Two levels are available for each



of these sections in the 1963 revision of the
WRAT, One is designed for primary school chil-
dren and the other for secondary school children.
In this study one or the other form was used,
depending on the appropriate grade level,

The Arvithmetic section of the Wide Range
Achievement Test consists of a series of written
arithmetic problems ranging from simple addition
and subtraction through algebraic problems. Al-
though defined as a timed test, it is a power
test in the sense that the outside time limit
of 10 minutes amply permits the students towork
up to the maximum level of their arithmetic skills,

The Reaaing section of the test consists of a
list of words ranking from very simple ones
such as "cat," "go,'" and "in"' to complicated ones
such as "belligerent” and 'occurrence.” It is
assumed that the student who fails to recognize
a given word is likely to mispronounce it also.
The test, nevertheless, is not one of pronunciation
or diction, and speechdefects or colloquial usages
are not penalized. For students at the very low
level of ability the Arithmetic section contains
an oral part and the Reading section contains
a preword part involving letter recognition.

The criterion measures used were the group
achievement tests. These tests were the Stanford
Achievement Tests in the appropriate form, de-
pending on the grade level, for grades 1 through 9
and the Metropolitan Achievement Test for grades
10 through 12. Each of these group achievement
test batteries contains subtests whichare directly
pertinent as validating criteria for the WRAT.
In addition, they contain other subtests covering
school performance, whichis less directly related
to reading or arithmetic. In designing this study
it was required that certain tests of immediate
relevance as criterion variables be routinely
administered, while the other subtests could be
administered at the discretion of the partici-
pating schools. As a result the minimal amount
of required data is reported at all grade levels
while additional, or complete, data on the criterion
batteries vary from one grade to the next, de-
pending upon the discretion of the schools.

Stanford Achievement Test

The specific forms of the Stanford Achieve-
ment Test (SAT) which were used are as follows:
Primary I, Form W, for grade 1; Primary II,

Form W, for grades 2 and 3; Intermediate I,
Form W, for grade 4; Intermediate, Form J, for
grades 5 and 6; and Advanced, Form Km, for
grades 7, 8, and 9. Not all SAT forms have the
same number of subtests. Thus, six subjects
are covered at the first grade level, eight at
the second and the third grade levels, ten at the
fourth grade level, and nine at the fifth to ninth
grade levels. The tabulations for data relating to
SAT have been arranged to give maximum com-
parability from one grade level to the next.
Missing data indicate subjects for which no SAT
subtest was available at a given grade level
because the particular school did not elect to
administer the optional tests. The following
paragraphs describe the subtests of the criterion
batteries and their contents.

Two SAT subtests are airectly relevant cri-
terion variables for the Reading partofthe WRAT:

Word Meaning or Vocabulary (graaes 1-9).—
The Word Meaning, or Vocabulary, test
employs a multiple choice type of item in
which the pupil is required to select the
proper answer for a given stimulus word
from a series of three or four alternatives.
This is essentially a word recognition test.

Paragraph Meaning (grades 1-9).~The Para-
graph Meaning test consists of a series of
paragraphs, graduated in difficulty, from
each of which two or more words have been
omitted. The pupil's task is to demonstrate
his comprehension of the paragraph by se-
lecting the proper word for each omission
from the choices that are given.

Four other subtests are useful as criteria
for the Reading part of the WRAT because,
theoretically, they are relatea to reading. These

are the following:

Spetling (grades 1-9).—The Spelling test con-
sists of multiple choice questions in which
the pupil chooses the correct spelling from
among three possible spellings or marks
"ng"” if the correct spelling is not given.

Wora Stuay Skitls (graaes 1-4).—The Word
Study Skills subtest contains various com-
binations of auditory perception of begin-
ning and ending sounds, phonics, and phono-



grams. For the beginning and ending sounds
the pupil must match a word from a multi-
ple choice selection matching the beginning
or ending sound read by the teacher. The
phonics involve selecting a written word
which is the same as one he hears read by
the teacher, and the phonogram requires
matching a word he hears with a rhyming
one which he reads.

Language (grades 2-5; 7-9).—~This is an
exercise in capitalization, punctuation, sen-
tence sense, and language usage, with a
few additional items of grammar. In all
items a correct and an incorrect, or much
less acceptable, usage are presented as
options.

Wora Reading (grade 1).—Pupils are re-
quired to look at a picture and then select
the appropriate word from a multiple choice
set. This subtest is designed to measure
skills to analyze and identify words out of
context,

The following three tests are used as the
principal criterion variables 7elatea fo the
Arithmetic portion of the WRAT:

Avithmetic Concepts and Reasoning (grades
1-9).—~The Arithmetic Concepts and Reason-
ing tests measure reasoning with problems
taken from life experience, with the reading
vocabulary being kept much below the prob-
lem-solving level being measured. Also
tested here is the informational background
of pupils and their understanding of the
numbers system.

Avithmetic Computation (grades 2-9).—The
Arithmetic Computation test measures pro-
ficiency in computational skills, The tests
are multiple choice forms; the response
"mot given' is included as one of the choices
in each question in order to discourage
guessing.

Avithmetic Application.—This test occurs
only at the fourth grade level and isdesigned
to measure application of number concepts
to practical situations.

Three additional criterion methods of school
performance were included which are not atrectly
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relatea to the predictive variables. These arethe
following:

Social Studies (grades 4-9).—The items in
this test primarily measure social studies
content or information with approximately
equal distribution among history, geography,
civics, and social problems.

Science (grades 4-9).—This subtest contains
about equal proportions of items from the
areas of life science, health and safety,
elementary physics, and chemistry, with a
smaller  representation for the earth
sciences and conservation.

The form used for the second and third
grade levels combines the above two topics
into a Science and Social Studies Concepts
test.

Stuay Skills (gvades 5-9).—This subtest
measures study tools including reading
charts, graphs, and tables; map reading; and
using the dictionary.

Metropolitan Achievement Test

This test contains a total of 11 subtests.
Because of the time factors involved, only 7
of the 11 subtests were given routinely, while
1 or more of the remaining tests were given
in some of the grade samples. The five criterion
variables thought to be most relevant (Reading,
Spelling, Language, Mathematical Computation
and Concepts, and Mathematical Analysis and
Problem Solving) were administered in all
instances.

One of the Metropolitan subtests, Reading, is
a direct criterion for the WRAT Reading test:

Reading.—This test consists of four reading
selections. The student's reading compre-
hension is assessed by presenting him with
multiple choice questions on content and word
meaning.

Three other subtests are indirectly relevant
as criteria for the WRAT Reading test:

Spelling.—This test consists of a number of
sentences, each containing one underlined
term. The student has to decide whether the
term is spelled correctly.



Language.—This test covers punctuation and
capitalization, recognizing correct word
uses, and understanding correct word usage,
as well as sentence structure,.

Language Stuay Skills.—This is a test of the
student's ability to use a dictionary and to
identify appropriate sources of information.

The following two tests serve as critevia
for the WRAT Arithmetic Test:

Mathematical Computation ana Concepts.—
This is a series of arithmetic problems com-
parable with those on the WRAT, However,
answers are provided in multiple choice
form and the procedure of solution may
introduce a recognition element.

Mathematical Analysis ana Problem Solv-
ing.—This is a set of somewhat more com-
plex problems expressed in language form.
They require the student to identify the prob-
lem as well as to select the correct solution
from the set of multiple choice answers.

The remaining five Metropolitan Achieve-
ment subtests are not divectly velated to the
WRAT:

Sociatl Stuaies Information. —These are mul-
tiple ‘choice questions covering history,
civics, and geography.

Social Studies Stuay Skills.—This subtest
measures ability to read and interpretmaps,
tables, graphs, and charts and also assesses
the student's ability to draw inferences from
such data,

Social Studies Vocabulary.—This is a multi-
ple choice test of the student's knowledge of
terms (taken from newspapers, magazines,
and school publications) relating to social
science studies material encountered in and
out of the classroom.

Scientific Concepts and Understanding.—This
is a measure of the student's science vocab-
ulary and of his comprehension of printed
scientific material of the kind covered in
high school science courses.

Science Information.—This consists of mul-
tiple choice questions covering a broad area
of the physical and biological sciences.

EXAMINATION PROCEDURE

The criterion achievement battery was ad-
ministered by classroom teachers in the conven-
tional manner in order to replicate the normal
school use of achievement tests. To gain further
assurance of normal administration, the services
of the public school testing director were ob-
tained to direct the group achievement test admin-
istration. In some instances the achievement
tests were administered in a single day, but at
other times 2 days were required.

In order to replicate the examination pro-
cedure used on the Health Examination Survey,
the WRAT was administered individually. Exam-
iners were classroom teachers from the partic-
ipating schools who had been specially trained in
WRAT administration. Although, for convenience
and economy, children were examined by class-
room teachers from their own schools, innocase
was a child examined by his own teacher.

Each sample child was giventhe WRAT during
one of two programed times (1) during the hour
before the start of the day's classes or (2)
during the hour immediately after the end of the
day's classes. Children were randomly distributed
between these two testing times. A systematic
surveillance of ‘the Reading test was effected by
tape recording selected testing sessions.

Table 12 gives the number of examinersused
in each grade for the Monongalia County samples
and the control samples. Almost all examiners
gave WRAT's to children in all grade levelsof the
school in which they served as examiners. Dif-
ferences innumbers of examiners at the secondary
school level between the Monongalia County and
control samples occurred because only teachers
were used as examiners in the Monongalia County
sample while graduate students in psychology were
hired to supplement the examining staff in the
control samples.

The teachers and other examiners were
provided with a copy of the administration in-
structions lifted verbatim from the WRAT manual
(see Appendixes I and II). In addition a training
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Table 12. Number of examiners administer-
ing the WRAT subtests in the Monongalia
County samples and in the control sam-
ples, by grade

Monongalia

Grade County gggt’ig;
samples P

Number of examiners
Grade l~-rme—omemen-= 6 4
Grade 2--=mem=-cnw= 8 3
Grade 3~=--me=-ce-- 8 9
Grade 4----=--w--cu- 5 4
Grade 5--=--=--===~- 3 3
Grade 6-----=-w=c-- 6 3
Grade 7----=m-==un- 25 3
Grade 8-~---m-==-=- 20 3
Grade 9--rw-emmmno-~ 24 8
Grade 10--~--=-=wu= 23 2
Grade ll-=--wm-—uw- 23 3
Grade 12----==-=n-- 23 3

session was conducted for each group of examiners
to insure uniform testing procedures. The exam-
iners were instructed to serve primarily as
recorders of the pupils' responses. They were
not expected to do any test scoring.

To insure uniformity inscoring and reporting
of results, all tests were scored by research
personnel. Achievement tests were machine
scored directly from the students' answer sheets

and then punched on IBM cards for analysis. Al
WRAT's were scored according to instructions ir
the manual, and Jastak's norms were used to ob-
tain grade level scores, Reliability of scoring was
spot checked and is reported in the following
section.

RELIABILITY OF SCORING
PROCEDURE

The reliability of scores on the Reading
section of the WRAT may have been seriously
affected by three sources of technical error. The
first of these was the failure of the examiner
to record accurately whether the child correctly
or incorrectly pronounced a given word. The
second source of error was the scorers' varia-
bility in interpreting the marks used by the
examiners to record the children's performances.
A third possible source of error arose from the
failure of the scorer to follow instructions todis-
regard correct responses made after 12 consec-
utive failures.

The first type of error was investigated by
checking tape recordings of the Reading exami-
nation. Disagreements with the examiners ap-
peared to be largely a matter of accepting lo-
calisms in pronunciation. The seriousness of this
problem is underscored by the fact that for a
sample of 30 records, a reviewer who was
unfamiliar with local speech patterns obtained a

Table 13. Number of scoring errors made in processing WRAT Arithmetic and Reading
tests, by sample
Arithmetic Reading

Number of errors Monongalia | Control | Monongalia | Control

sample sample sample sample

(N=72) N=72) (N=72) (N=72)
NO error-==--m---mer e e cmm e eme o 71 68 62 70
ONe EYLOr=rmme=—mr e e — e 1 4 7 2
TWO @rrOrS===rmm=-merr e cacccc—eeaa— - - 2 -

Three errorS-==-=smmecmmesm e - 1

NOTES: Average scoring error per record: Arithmetic=0.035 points; Reading=0.111

points,

N—number.
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Table 1l4.

Monongalia County elementary school samples

Means and standard deviations on selected background data, by grade for the

Days
Occupa-
. between Age at Grade level
1:32?aéf A?;&iiy individual time of at time of
Grade parent aniegigup group test| group test
Mean| S.D. | Mean | S.D. |} Mean S.D. Mean S.D. | Mean| S.D.
Grade 1 (N=ll4)-=~=-=- 4.69] 2.84 -— - 5.00 9.26 6.98| 0.36} 1.80 0.01
Grade 2 éN-lll) ------- 4.70 2.45 - ——— 1.67 8.61L 8.08| 0.47] 2.80 0.00
Grade 3 (N=1l13)--w---- 4,95 2.551 4.231) 1.00] 44.80 4,141 9.05] 0.45] 3.80 0.00
Grade 4 (N=121)------- 4,65 2.53| 4.32| 1.05 3.45 6.08) 10.171 0.56| 4.80 0.00
Grade 5 (N=105)-==~-=- 4,721 2.29] 4.08] 0.97 8.32 5,191 11.13| 0.67| 5.80 0.01
Grade 6 (N=119)--=-=<=-- 5.18| 2.32| 4.41 ] 0.93| 34.77 5.15| 12.00| 0.65| 6.80 0.00
Combined grades
2 and 3 %N-224) ------ 4.831 2.50 - --=-1 23.42| 22,59 8.57| 0.67] 3.30 0.50
Combined grades
5 and 6 %N-224) ------ 4,971 2.32 1 4,251 0.96| 27.69} 18.911 11.59] 0.79] 6.33 0.50

NOTE: S.D.—-standard deviation; N-—number.

rho of .60 with local examiner decisions. Prac-
tically all disagreements, however, were resolved
in favor of the examiners' scoring when allowance

was made for localisms.

The other two error sources were investi-

of three boys and three girls from each grade
level and rescoring these records. Table 13 gives
the frequency distribution of discrepancies and

suggests that scoring errors have little effect

gated by drawing a random sample of the records

on data analysis.

Table 15, Means and standard deviations on selected background data, by grade for the
elementary school control samples
Days
Occupa- between A
: ge at Grade level
(lomal f AMILIEY | yndividual time of | at time of
and group group test | group test
Grade parent tests
Mean| S.D. | Mean | S.D. Mean| S.D. Mean S.D. | Mean| S.D.
Grade 1 (N=103)====~- 4,18 2.8214.7310.77] -1.63 8.701 6.95(0.26} 1.87} 0.05
Grade 2 (N=104)------ 4,06 2.2014.30)0.,90| 9.78} 13.98| 8.03]0.37| 2.86| 0.05
Grade 3 (N=104)------ 4.39| 2.851 4.4410.701 0.99 3.45]1 9.2710.55] 3.80| 0.00
Grade 4 (N=100)~~==-- 4,01| 2.88|4.82] 1.11}-12.77 6.30| 9.97]0.32] 4.88| 0.04
Grade 5 (N=110)------ 4,541 2,50 | 4.25} 1,011 9.95 8.75| 11.03| 0.40]| 5.90| 0.00
Grade 6 (N=106)--~---- 5.12| 2.84 | 5.0L{ 1.20| -4.27 8.17| 12.25(0.65]| 6.80] 0.00
Combined grades
2 and 3 (N=208)----- 4,23y 2,55 4.3710.81} 4.39) 11.51| 8.65|0.78] 3.33| 0.47
Combined grades
5 and 6 (N=216)-~-~~ 4,82) 2,69 }4.63|1.17] 2.97| 11.06) 11.63]0.82] 6.34| 0.45

NOTE: S.D.—standard deviation; N~-number.
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[l. THE ELEMENTARY SCHOOL STUDY

BACKGROUND DATA

The subjects for the Monongalia County
sample for the elementary school study were
obtained by the exhaustive testing of pupils
in all six grades of three primary grade schools.
These included one school in the central resi-
dential area, another in a predominantly middle-
class area, and a third in a lower-class, semi-
rural area, These schools were chosen in order
to maximize the likelihood of obtaining a reason-
ably representative selection of pupils from the
population being studied. Table 14 shows that
the desired results were approximated; that is,
on ability and socioeconomic indices the pop-
ulation was close to, or slightly above, average.

Table 14 also includes data on the mean
number of days that elapsed between the individual
and group tests, the mean age of the students
at the time the group test was administered,
and the grade level at the time of the group
testing, Intervals between individual and group
tests for grades 3 and 6 are considerably longer
than for the other grades. This may be accounted
for by the fact that group test data for these
children were obtained from a school-system
wide testing program which was conducted ap-
proximately a month prior to the data collection
for the present study.

Table 15 contains similar data on the con-
trol samples used in the elementary study. Com-
parison of tables 14 and 15 shows that the children
in the control sample had parents of slightly
lower socioeconomic status but thatthey averaged
slightly higher on group tests of general ability.
Mean age at the time of testing for the control
samples was within a maximum of 3 months of the
Monongalia County samples. The grade levels
at the time the group tests were given were very
close for the two samples, with a maximum
discrepancy of a tenth of a grade level (or 1
month of class time). The matching for the con-
trol samples is probably as good as can be hoped
for without census-type sampling procedures.
Differences in general ability level need, however,
be kept in mind when considering discrepancies
between the principal and control samples.
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ADEQUACY OF GRADE LEVEL
PLACEMENT

Tables 16 and 17 give the means and standard
deviations for the entire population of WRAT
raw scores and tables 18 and 19 give similar
data for the grade level scores. Tables 18 and 19
show that except for the Arithmetic scores of the
second and the fifth graders inthe control sample,
all subjects obtained WRAT scores somewhat
above the actual grade levels of the class at the
time the test was administered.

WRAT score means for the control and Mo-
nongalia samples for the elementary school study
differed up to one grade level for the Reading
section and up to approximately one-half grade
level for the Arithmetic section and for the grade
level estimate obtained by combining scores on
Reading and Arithmetic. All differences are sig-
nificant at the l-percent level of confidence, ex-
cept for the Reading section in grades 4and 5 and
for the combined Reading and Arithmetic score
in grade 3.

The lower performance of the Monongalia
first grade sample may have been due to the

absence of kindergarten classes. For the other
grades, these data imply that the Colorado and
Wisconsin samples demonstrated significantly
higher skills in Reading than did the Monongalia
sample. The Monongalia sample, in turn, signifi-
cantly exceeded the California sample on both
Reading and Arithmetic and the Colorado sample
on Arithmetic alone.

Before suggesting that the above results
yield positive evidence of overestimation of actual
grade placement, attention must again be called
to Jastak's contention that the Reading and Arith-
metic grade levels, similar to age-scale-derived
intelligence quotients, canno